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Serum cholecystokinin, basal acid secretion, and
infantile pyloric stenosis
f. M. ROGERS, I. K. DRAINER, A. J. DOUGAL, J. BLACK, AND R. LOGAN

Stobhill Hospital and the Royal Hospital for Sick Children, Glasgow

SUMMARY The fasting serum cholecystokinin-like activity was measured in 21 infants with pyloric
stenosis and in 13 normal controls. No significant difference was found between the two groups. The
basal acid secretion was measured by continuously aspirating the previously emptied stomach for
one hour. The basal gastric volume and the total and the free acidity were all greater in the pyloric
group.

We have previously suggested that increased serum
levels of cholecystokinin (CCK) may be responsible
for the development and persistence of infantile
pyloric stenosis (Rogers et al., 1975). Infants with this
condition would have inherited a greater than normal
parietal cell mass and, consequently, would have
gastric hyperacidity. CCK is released from the
duodenum by acid stimulation (Meyer et al., 1970)
and causes pyloric muscle contraction (Fisher et al.,
1973). Antral distension due to pyloric hold-up
would release gastrin with the likelihood of further
acid secretion (Debas et al., 1974), and hence a
sequence of events leading to pyloric stenosis of
infancy would result (Fig. 1). We measured the
serum CCK-like activity from infants with pyloric
stenosis and from normal control infants. The basal
gastric acid secretion was also measured as far as was
ethically possible.
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Fig. 1 Sequence of events leading to pyloric stenosis.
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Materials and methods

21 infants with pyloric stenosis and 13 control
infants were studied. The stomach was aspirated
dry using a double-lumen nasogastric tube, and 3 ml
peripheral blood was obtained by venepuncture. The
serum was quickly separated and immediately
frozen for subsequent analysis of CCK-like activity.
Serum CCK was determined by radioimmuno-

assay as described elsewhere (Harvey et al., 1974a).
The antiserum used (OC2/9) was raised against the C-
terminal octapeptide of CCK (provided by Dr M.
Ondetti, Squibb Institute) and used at a working
dilution of 1/30 000. All samples were measured in
triplicate, and samples from the paired tests in
individual infants were measured in a single assay.
However, as at least 3 molecular forms of CCK are
present in blood and tissues (Harvey et al., 1974b),
and as the assay detects all 3, it was decided to
categorise the CCK values into low, medium, or high
range.
The gastric aspirate obtained by one hour's

continuous suction was analysed for volume, pH,
and free and total acidity. With the control babies the
gastric analysis was performed at least 3 hours after
their last feed.

This project was approved by the ethical committee
of the Royal Hospital for Sick Children, Glasgow;
informed parental consent was obtained in each case.

Results

Basal acid secretion. A greater volume of gastric
juice was obtained from the pyloric infants. These
results were highly signficant (P<0 01) (Fig. 2).
The basal pH did not differ significantly between

the two groups (P>0 1) (Fig. 3), but the total
773
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Fig. 2 Basal acid secretion.
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Fig. 3 pH Basal secretion.

with
stenosis

100

aotients with
)yloric stenosis

Controls

c(U

5-

a-5
0

0

75

50

25

0

3cid secretion ( ml)

[3 Patients with
pyloric stenosis

E Controls

I I I1I: l
5 10 15

Free acid (mmol)
20 25 30 40 50

pH was already more alkaline than pH 3 * 5 (Fig. 3).
Hence none of these infants had measurable free
acidity. Similarly in only one instance could total
acidity be measured in the control group and, on that
occasion, it was 19 mmol (Fig. 4).

CCK-lke activity. The results obtained in both
groups were generally higher than those normally
found in fasted adults but due to the empirical

5 6 7 8 nature of the values, this could not be verified
statistically.
There was little difference in the distribution of the

high, medium, or low range of CCK-like activity
between the pyloric and the control group although
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Fig. 4 Total acidity titrated topH 7 4.

(P<O 01) and the free acidity (P<O 05) were greater
in the pyloric group (Figs 4 and 5).
None of the aspirates from the controls could be

titrated to pH 3 5. This was usually because too
little volume was obtained, or sometimes the starting

2-

1

Patients with M
pyloric stenosis 11
Controls g

High OCK

Fig. 6 CCK-like activity.

Medium LowCCK
CCK

Fig. 5 Free acidity titrated to pH 3*5

100

75

LA
c

a

a

0.4-

0
16-
0

V-A r Pa4 1- I-l0

.- . . - .- i



Serum cholecystokinin, basal acid secretion, and infantile pyloric stenosis 775

the pyloric group tended to accumulate more of the
low range values. This tendency was not significant
(Fig. 6).

In 6 infants postoperative serum samples were
taken between 1 and 2 weeks after surgery. In 5 of
these babies the CCK-like activity had increased to a
higher range.

Discussion

The physiological basis for the development of
infantile pyloric stenosis is a relatively new area of
interest. It is known that the pyloric sphincter
contracts in vivo to duodenal acidification (Fisher
et al., 1973) and polypeptide hormones, particularly
CCK, are thought to be implicated (Isenberg and
Csendes, 1972).
Our findings support the view that hyperacidity is

present in infants with pyloric stenosis. This opinion
presumes that no significant gastric secretion is being
lost through the normal pylorus in the control
infants. Our findings do not support the suggestion
that increased CCK-like activity is implicated in the
pathogenesis of this condition.
Our original hypothesis that hypergastrinaemia is

responsible for the development and persistence of
pyloric stenosis (Rogers et al., 1975) has now been
studied by others (Spitz and Zail, 1976; Bleicher
et al., 1978). Both studies confirmed the presence of
hypergastrinaemia and we concede that our earlier
failure to confirm hypergastrinaemia might have
been due to technical considerations.

We thank M. D. Moore, biochemist, Stobhill
Hospital for statistical and technical assistance, the
physicians and surgeons of the Royal Hospital for

Sick Children, Glasgow for allowing study of infants,
and John Grant, paediatric surgeon for his en-
couragement and continuing interest.
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